SUMMRY linical, vectorcardiographic, and echocardiographic data from two siblings with atrial septal defects and dysplasia of the mitral and tricuspid valves are reported. Vectorcardiograms showed that both siblings had abnormal ventricular activation with initial electrical forces directed posteriorly. One sibling died after surgery, and necropsy showed incomplete differentiation of the leaflets and tensor apparatus producing anomalies resembling "mitral arcade." Serial histological examination of the conducting tissue showed that the atrioventricular node was located on the left side of the atrial septum, that the central fibrous body and the membranous septum were hypoplastic, and that an accessory nodoventricular pathway originating in the compact node joined the left side of the ventricular septum. This accessory pathway was probably the cause of the unusual ventricular activation.
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Dysplasia of the mitral and tricuspid valves together with hypoplasia of the central fibrous body and the presence of accessory pathways are probably part of a malformative complex caused by incomplete differentiation of both the cardiac atrioventricular valves and the junctional area.
The term "dysplasia of an atrioventricular valve" currently refers to congenital malformation of the tricuspid valve. In 1971 Becker and Edwards' described tricuspid valvular dysplasia as a spectrum of anomalies including "focal or diffuse thickening of the valve leaflets, deficient development (Fig. 3) showed no chordae tend ieae on the anterior leaflet, of ri which appeared to be attached directly to the papillary muscle and formed a mitral arcade. The papillary muscles lacked a discrete apex and were attached to the ventricular surface of the anterior leaflet (Fig. 3b) . The posterior leaflet had short chordae tendineae; the anterolateral and posteromedial commissures were free. The valve leaflets were irregular and appeared mucoid, oedematous, and thickened. Fig. 4 MacroscoPic view of the right sections of the heart (case At necropsy the tricuspid valve (Fig. 4) was also 1). The tnicuspid valve is also dysplastic. The chordae tendineae dysplastic and mucoid. The anterior and posterior are absent from the anterior and conal papillary muscles, which leaflets were directly attachedt to the anterior papillary are fused with the anterior mucoid leaflet.
Daliento, Nava, Fasoli, Mazzucco, Thiene The 11 year old sister of case 1 had an atrial septal defect proved at catheterisation performed elsewhere. Her electrocardiogram showed sinus rhythm (75 beats/min, AP=+35°, AQRS-=+110°, AT--35°), hypertrophy of the right ventricle, and incomplete right bundle branch block. The vectorcardiogram showed a pattern similar to that of her brother (Fig.  10) ; clockwise rotation in the frontal, horizontal, and left sagittal planes, and initial QRS -forces slightly delayed and directed to the right, posteriorly, superiorly, and downwards, as seen in right bundle branch block, then shifted anteriorly, inferiorly, and to the right.
The phonocardiogram showed an accentuated first heart sound and fixed splitting of the second heart sound, with an increased pulmonary component equal in amplitude to the aortic one. A systolic ejection murmur was recorded in the apical and pulmonary areas, together with a prominent low frequency diastolic rumbling murmur at the apex (Fig. hla) . On an M mode echocardiogram the moderately thickened anterior mitral leaflet showed a limited diastolic excursion (Fig. 1lb ).
Discussion
In previous reports different anatomical conditions have been grouped under the heading "dysplasia of the atrioventricular valves." According to Bharati and Lev" I this entity was confined to diffuse or localised proliferation of the spongiosa, vacuolar and lacunar degeneration of the fibrous layer, and a reduction of the elastic components; microscopically the valves appeared to be floppy, with nodular irregular thickening, and the chordae tendineae were often thick and short. These valvular changes, characterised histochemically by an excessive amount of mucopolysaccarides, were found mainly in subjects with chromosomal alterations and in children with the rubella syndrome.
Becker and Edwards' considered "dysplasia" to be 248 a condition in which all the valve components-that is, the leaflets, chordae tendineae, and papillary muscles-were malformed, with cusp pathology not confined to the spongiosa but involving any of the three endocardial layers. This definition refers to the tricuspid valve, but it may also be extended to the mitral valve and include the "typical" mitral stenosis described by Ruckman and van Praagh2 (characterised by short thick chordae tendineae and reduced interchordal spaces), as well as the "anomalous mitral arcade" of Layman and Edwards3 (in which the papillary muscles are in muscular continuity with the anterior mitral leaflet and form an arch). In the same way, structural changes of the valve, such as Ebstein's anomaly and those that are frequently associated with severe obstruction of the right ventricular outflow tract, should also be included in this definition. We accept this meaning for the term dysplasia, according to which the malformation affects different components of the valvular apparatus. In 1%8 Hyams and Manion described minor forms of dysplasia of the atrioventricular valves, considering them to be a result of incomplete differentiation of the embryologiAtrioventricular node Daliento, Nava, Fasoli, Mazzucco, Thiene cal structures,'z which agrees with the findings of Abbott. I3
In our patient (case 1) pathological examination showed involvement of both the mitral and tricuspid valves, with dysplasia not limited to the leaflets but extending to the entire valvular apparatus. It should be remembered that while most of the valvular tissue originates from the endocardial cushions, the chordae tendineae and the papillary muscles derive from the progressive delamination of the myocardium. Layman and Edwards maintain that the spectrum of "anomalous mitral arcade" results from an arrest in this process at various stages. 3 To the best of our knowledge, no previous studies have clarified whether the dysplastic changes are limited to the leaflets and tensor apparatus or if they extend to the surrounding areas, particularly to the central fibrous body and the conduction system. In Ebstein's anomaly, a malformation characterised by dysplasia and abnormal attachment of the valve leaflets, accessory atrioventricular fibres were first reported by Lev et ical study of Smith et al. I6 These workers showed that about a third of the patients in their series had multiple accessory pathways which, apart from those cases with an associated corrected transposition, were located on the right. The high incidence of accessory fibres in these patients was due to the presence of centrally or laterally located holes in the fibrous annulus, which favour atrioventricular bypass as a persistence of fetal atrioventricular connexions.
On the basis of our anatomical findings we consider that the process affects other structures of the atrioventricular junction. In our patient the same embryogenetic mistake probably gave rise to the posterior left displacement of the atrioventricular node, as well as to the poor central fibrous body development, the absence of the membranous septum, and the muscular dysplasia of the anterior mitral and tricuspid leaflets. The presence of Mahaim fibres is probably due to the persistence of dispersed conduction tissue, a condition which is typical in the fetal period.
The accessory (Mahaim) pathway is not itself particularly unusual or important, but it is noteworthy when found in conjunction with the other abnormalities.
As a result of the leftward displacement of the atrioventricular node, anomalous Mahaim fibres were located on the left. This possibility is not considered in the classification presented in 1975 by Anderson et al at the European Study for Pre-excitation. 17 Furthermore, the anatomical evidence of nodoseptal fibres explains the unusual ventricular activation seen on the vectorcardiogram in the presence of a normal electrocardiogram; initially, activation proceeded normally, but subsequently the anomalous pathway came into play, thus creating electrical forces that were directed posteriorly, downwards, and to the right. These 
